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Bonger (1978) expressed his opinion that argillic horizons "in prairie soils of the United States, not only udolls, but also ustolls and even aridisols" ... "can not be explained by clay illuviation." He based his observations on micromorphology. He noted that three of the short grass prairie soils he examined in western USA were polygenetic and probably formed from older soil-forming processes. Most of the soils, he believes, had a clay maximum because of a lithologic discontinuity in the parent material and, in his case, the parent material was loess. I have evaluated many of the loessial soils studied by Bonger. His description of a lithologic discontinuity does not follow the loessial strata but does follow the ground surface or, in other words, the clay bulge almost certainly is because of soil and not geologic conditions. His observations were all from single profile studies without regard for the stratigraphic and geomorphic setting. Additionally, as noted by Nettleton et al. (1969) , current processes cannot be inferred from the lack of argillans or "clay skins." In the present study, my objective is to describe the conditions of argillic horizon formation in North Dakota. The focus will be on soils from calcareous till.
The classic argillic horizon, as defined in Soil Taxonomy (Soil Survey Staff, 1975) , has an increase of at least 20070 layer-lattice silicate clay from the overlying horizon. Much of this clay is presumably illuvial. The argillic horizon is the reference subsurface horizon in Soil Taxonomy, because all other subsurface horizons are contrasted to it. The assumption is that the clay is translocated as clay not as constituent parts and synthesized into clay. The reason for the assumption is the similarity of clay minerals in both the eluvial and illuvial horizons (Soil Survey Staff, 1975) . Also the argillic horizon appears to take some time in forming and does not form in perhumid climates. Therefore, the rationale that wetting and drying promotes the formation of an argillic horizon is commonly invoked. Additionally, calcium carbonate, if it is finely divided, tends to stop clay translocation. Also, forests are considered more conducive to the formation of an argillic than prairie grasses (Soil Survey Staff, 1975) . The latter, in fact, is the basic thesis of Bonger (1978) . Unless the soil has been influenced by forests, an argillic horizon will not form, according to Bonger.
Discussion
In Fig. 1 , the Barnes loam (fine-loamy, mixed Udic Haploboroll), a soil that lacks an argillic horizon, is contrasted to four soils with argillic horizons. These soils with argillic horizons are representative of four conditions or circumstances of argillic horizon formation that are observed in North Dakota. The Kelvin series (fine, montmorillonitic Typic Eutroboralf) occurs
